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Abst ract  

For  t h e  second year  C a l i f o r n i a ' s  energy p i c t u r e  r e f l e c t e d  t h e  nat ionwide 

recess ion and conservat ion movement. 

quads i n  1980 and 6.3 quads i n  1981. 

usage f e l l  s l i g h t l y  more than t h a t  o f  t he  U.S. as a whole on a percentage 

basis. 

f rom f o r e i g n  and ou t -o f - s ta te  sources dec l ined 32% and 17% respec t ive ly .  

Despi te  take-or-pay con t rac ts  w i t h  o i  1 suppl iers ,  u t i l i t i e s  were successful  i n  

lower ing o i l  used f o r  power generat ion b y  66%. Abundant hydropower from a wet 

1981-2 w i n t e r  augmented e l e c t r i c a l  suppl ies.  

f e l l  s l i g h t l y .  

h ighs due t o  cont inu ing  problems w i t h  t h e  s t a t e ' s  two l i censed reactors .  

Purchases from smal l  power producers by  u t i  l i t i e s  (cogeneration, s o l i d  waste, 

wind, s o l a r  and smal l  sca le  hydro) continued. 

capac i t y  i n  t h e  next  decade i s  a n t i c i p a t e d  t o  cane from these sources. 

l a rges t  cogenerat ion u n i t s  t o  cane on l i n e  i n  1982 were i n  t h e  40-60 MWe 

range. Geothermal development reached l G W e  i n s t a l  ed capaci ty .  

To ta l  use was down t o  6.0 quads from 6.4 

P re l im ina ry  da ta  suggest t h a t  C a l i f o r n i a  

The l a r g e s t  change i n  pr imary supply was i n  crude o i l .  O i l  impor ts  

Natura l  gas use i n  t h e  s t a t e  

Power from nuclear  sources remained we1 1 below h i s t o r i c a l  

Approximately 10% o f  new 

The 



I n  t r o d  uct  i on 

For  t h e  past  seven years, energy f l o w  diagrams f o r  t h e  S t a t e  o f  C a l i f o r n i a  

have been prepared from a v a i l a b l e  data. ( l e 7 )  They have proven t o  be usefu l  

t o o l s  i n  g r a p h i c a l l y  expressing energy supply and use i n  the  S t a t e  as w e l l  as 

i l l u s t r a t i n g  t h e  l a r g e  d i f f e r e n c e s  i n  energy use between C a l i f o r n i a  and t h e  

n a t i o n  as a whole. 

As f a r  as poss ib le  s i m i l a r  da ta  sources have been used t o  prepare the  

diagrams from year  t o  year, and i d e n t i c a l  assumptions(*) concerning 

conversion e f f i c i e n c i e s  have been made i n  order  t o  minimize i ncons is tenc ies  i n  

t h e  d a t a  and analysis.  I n  1981, a major source o f  data f o r  e a r l i e r  energy 

f l o w  c h a r t s  was d iscont inued - t h e  Q u a r t e r l y  Fuel  and Energy Summary (QF&E), 

C a l i f o r n i a  Energy Comnission (CEC). 

c o l l e c t e d  i n  QF&E i s  no longer  publ ished. Thus, a l t e r n a t e  da ta  sources, such 

as Department o f  Energy and t h e  American Gas Associat ion have been used i n  the  

present 1982 analysis.  We cont inue t o  see d i f f e r e n c e s  i n  t h e  da ta  repor ted by  

var ious agencies f o r  t h e  year, thus comparisons o f  1982 supply and usage based 

on new sources w i t h  prev ious years analyses based c h i e f l y  on CEC da ta  must be 

done wi th  reservat ions.  

Much o f  t h e  i n f o r m a t i o n  f o r m e r l y  

S p e c i f i c a l l y ,  d i f f e r e n t  aggregation i n t o  

i n d u s t r i  al/commercial/residential ca tegor ies  apparent ly has occurred which 

bars meani ngfu 1 comparisons. Nonetheless, taken o v e r a l l  sane genera l i za t i ons  

can be made concerning changes i n  t h e  energy p i c t u r e  i n  C a l i f o r n i a .  

Presunably i n  subsequent years, c l o s e r  q u a n t i t a t i v e  analys i  s and comparison 

from year  t o  yea r  w i  11 again be possible.  
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DATA SOURCES 

Appendices A 

t h i s  repo r t .  Ca 

provided data on 

and B summarize t h e  pr imary sources used i n  p repara t i on  o f  

i f o r n i  a Energy Commission p u b l i c a t i o n  Q u a r t e r l y  O i  1 Report 

gasoline, a v i a t i o n  and j e t  f u e l  consumption. D r a f t  o f  CEC's 

Annual Petroleum Review 1982 was the  source f o r  da ta  on crude o i l  and product 

impor ts  and product exports. 

provided some t r a n s p o r t a t i o n  data. 

D O E / E I A  pub1 i c a t i o n  Petroleum Supply Annual 1982 

As i n  past years t h e  Annual Report of t he  S t a t e  O i  1 and Gas Supervisor was 

the  source f o r  crude o i l  and n a t u r a l  gas production. 

Data f o r  e l e c t r i c  generat ion are f rom t h e  E l e c t r i c  Power Annual 1982 

publ ished b y  DOE/EIA. 

Q u a r t e r l y  Supplement t o  CEC's monthly Energy Watch. 

hyd ro -e lec t r i c  power i s  from t h e  P a c i f i c  Northwest (Bonnevi l l e  Power 

Data on e l e c t r i c a l  power imports were obta ined from t h e  

Out-of-state 

Admin is t ra t ion)  and t h e  Southwest ( p r i n c i p a l l y  Hoover and Davis Dams on t h e  

Colorado River) .  The t ransmi t ted  e l e c t r i c a l  power from imported hydro sources 

was der ived f rom t h e  n e t  exchange i n  i n t e r s t a t e  t rans fe rs ;  power f rom 

ou t -o f - s ta te  c o a l - f i r e d  p l a n t s  i s  recorded separately by  t h e  CEC. 

Out-of -s ta te coa l  f i r e d  p l a n t s  are a t  Four Corners, Farmington, New Mexico; 

t h e  Navaho Plant  a t  Page, Arizona; and t h e  Mohave Plant, Nevada. Data on 

e l e c t r i c  sa les  were provided by  t h e  C a l i f o r n i a  Energy Commission s t a f f .  

1980 ENERGY FLOW COMPARED TO PREVIOUS YEARS 

F igure 1 i s  t h e  f l o w  diagram f o r  1982 and F igure 2 i s  f o r  t h e  previous 

year. Data f rom o the r  years are compiled i n  Table 1 f o r  comparison. 

Noteworthy changes i n  the  supply i n  1982 inc lude:  

o 

o 

0 

Drop (32%) i n  imported f o r e i g n  o i l  f o r  t h e  second year  

Another record yea r  f o r  indigenous C a l i f o r n i a  o i  1 product ion 

Large increase i n  C a l i f o r n i a  hydropower as w e l l  as imported power 

p r i n c i p a l l y  from t h e  P a c i f i c  Northwest 
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Table 1 

Comparison of Annual Energy Use i n  C a l i f o r n i a  

( i n  10 l28tu)  

1980 
Natura l  Gas 

Crude O i l  

C a l i f o r n i a  Source 

Fore ign Imports 
Other U.S. 

Oomest i c /Fore ign  Exports 
Net Use 

E 1 ec t r i c  i t y  

Imports" 
Imports** 

Hy droe 1 ec tr i c 

Geothermal and Other 
Nuclear 
Gas 
O i  1 

To ta l  Fuel 
To ta l  Transmit ted Energy 

Resident i  al/Comnerci a l /F i rm 
i n d u s t r i  a1 

I n d u s t r i  a1 
No n-e nergy 

Transport a t  i on 

1976 1977 - -  

1884 1831 

3886 4516 
1921 2027 
1606 1875 
359 614 
630 796 

3256 3720 

158 100 
267 208 

94 54 

79 63 
51 84 

303 380 
619 806 

1413 1595 
577 574 

1406 1253 
1162 1248 
222 221 

2004 2199 

1978 - 

1724 

4 379 
20 14 
9 40 

1425 
598 

378 1 

12 1 
20 3 

144 

54 
81 

3 12 
619 

1413 

59 7 

1321 

1088 
239 

24 38 

1979 - 

1971 

4587 
2044 

78 5 
1758 
620 

3967 

92 
193 

134 

71 
96 

458 
640 

1592 

617 

1398 
1216 
30 4 

2478 

1980 - 

19 10 

4391 

207 1 

591 
1729 
557 

38 34 

137 
25 2 

164 

93 
51 

5 34 
39 1 

1485 

622 

1334 
1294 
298 

2471 

% 
change 

1981 

1981 1982 1982 
vs 

- -  

2010 1893 -6 

4180 3889 -7 
2230 2330 +4 
390 266 -32 

1560 1293 -17 
530 562 +6 

3650 3327 -9 

180 237 +32 
300 356 +19 

110 191 +74 

110 89 -19 
30 39 +30 

680 560 -18 
280 94 -66 

1510 1329 -12 

620 642 +4 

1370 1225 N.V. 

1400 1570 N.V. 

165 158 -4 

2430 2265 -7 

* 
** 
N.V. Not v a l i d  (see t e x t )  

As imported MWh ( n o t  energy-fuel  equiva lents)  
As hydroe lec t r i c  power o r  coa l  be fo re  conversion t o  e l e c t r i c i t y .  
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o Continued d e c l i n e  i n  use of o i l  f o r  e l e c t r i c  power product ion - 
down 85% s ince  1978 

A s  p r e v i o u s l y  descr ibed i n  Data Sources, due t o  use o f  new sources 

comparison of energy consumption i n  t h e  var ious end-use sectors i s  not v a l i d  

i n  a l l  instances. The problem centers on the  d i s t i n c t i o n  between i n d u s t r i a l  

and comnerical use. 

The use i n  the  "non-energy" s e c t i o n  remains w e l l  below h i s t o r i a l  highs. 

This category inc ludes petrochemicals, asphalt,  waxes, f e r t i l i z e r  etc.; these 

uses produce n e i t h e r  heat nor  mechanical work. 

non-energy use r e f l e c t s  on the  c o n t r a c t i o n  o f  t he  f e r t i l i z e r  i n d u s t r y  i n  the 

s t a t e  i n  p a r t  due t o  t h e  increased cos t  o f  n a t u r a l  gas under t h e  Natura l  Gas 

P o l i c y  Act o f  1978. 

The 1981-1982 dec l i ne  i n  

The ne t  decrease i n  the  use of t o t a l  energy i n  1982, 6.3 quads i n  1981 

compared t o  6.0 quards i n  1982, i s  r e l a t e d  t o  t h e  con t inu ing  recession. 

Unemployment i n  t h e  s t a t e  invo lved more than a m i l l i o n  people o r  some 11% o f  

t he  work f o r c e  b y  December (F igure 3). (18) 

about 16 t o  11 1/2% dur ing t h e  year. 

- The prime r a t e  dropped from 

For  t h e  second year  t h e  decrease i n  energy use had i t s  c l e a r e s t  expression 

i n  t h e  d e c l i n e  i n  the  use o f  crude o i l .  

and even purchase o f  ou t -o f - s ta te  o i l  f e l l .  

n a t u r a l  gas a l s o  f e l l .  

sector. 

o f  the s t a t e  c o n t r i b u t e d  f u r t h e r  t o  i t s  decreased use. 

a t  t h e  border f o r  $5.06 pe r  thousand cubic f e e t  comprised 14% o f  t h e  t o t a l  

supply. Other domestic suppl ies c o s t  about $3.20. Both sources are 

considerably cheaper than f u e l  o i l ,  b u t  because o f  long term con t rac ts  w i t h  

take-or-pay clauses, u t i l i t i e s  were not  i n  a l l  instances ab le  t o  back ou t  

l i q u i d  f u e l  purchases f o r  e l e c t r i c  generation. 

Foreign imports f e l l  subs tan t i a l l y ,  

I n  con t ras t  t o  1981, use o f  

It was d isp laced by hydropower i n  the  e l e c t r i c a l  

Combined conservat ion and m i l d  weather (Table 2) i n  t h e  southern p a r t  

Canadian gas de l i ve red  

- 6 -  
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Table 2 

WEATHER COMPARISON 

1958 
1967 

1968 
1969 

1970 
1971 
1972 
1973 

1974 
19 75 
1976 
1977 

1978 
1979 

1980 
1981 

1982 

1958-1982 
ANNUAL HEATING DEGREE DAYS* 

San Franc isco San Oiego 
Federal O f f  i c e  Los Angeles L i  ndbergh 
B u i l d i n g  C i v i c  Center F i e l d  

2332 
29 78 

294 2 
3066 

3006 
3468 
3240 
3161 

3182 
3313 
266 5 
2888 
2599 
2545 

2799 
2819 

3195 

Normal 
1941-70 3080 

849 
1040 
85 0 
941 

941 
1424 
918 

1066 

1084 
1548 
1128 
91 1 

1208 
1160 

59 7 
5 06 
97 5 

805 
1380 
1052 
1137 
1137 
1657 
1166 
1137 

1123 
1416 
79 3 
747 

7 36 
9 02 
59 0 
573 
913 

1245 1507 

*Source Local  C l imato log ica l  Data, for San Francisco, Los Angeles, and San 
D i  ego. 

Nat iona l  Oceanic and Atmospheric Admin is t ra t ion  
Nat iona l  C l ima t i c  Center 
Ashevi l l e ,  N.C. 
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(7)  C a l i f o r n i a  o i l  product ion set  an a l l  t i m e  h igh  o f  401 m i l l i o n  ba r re l s .  

Increases were l a r g e l y  r e l a t e d  t o  increased p roduc t i on  i n  o f f sho re  f i e l d s  

(Hondo and Beta), enhanced heavy o i l  product ion and t h e  cont inued h igh  

p roduc t i on  from E l k  H i  11s (Naval P e t r o l e m  Reserve No. 1) .  

produced 60 m i l l i o n  barre ls ,  some 15% o f  C a l i f o r n i a ' s  t o t a l  o i l  production, 

b u t  dec l i ne  had s e t  i n  a t  t he  end o f  1981. 

The l a t t e r  f i e l d  

Comparable records were no t  se t  i n  

indigenous n a t u r a l  gas production, and product ion decreased s l i g h t l y  from 1981 

levels .  

Use o f  f u e l s  f o r  t r a n s p o r t a t i o n  dropped s i g n i f i c a n t l y  (Table 3) i nc lud ing  

bunker ing f u e l s .  

nonetheless, s u b s t a n t i a l l y  below 1978-9 l eve l s .  The e f f e c t  o f  f u e l  conserving 

smal ler  c a r s  i n  the  s t a t e ' s  f l e e t  i s  no t  easy t o  d i sce rn  s ince populat ion 

increases est imated a t  500,000 and t h e  e f f e c t s  o f  t h e  recess ion are a lso 

r e f l e c t e d  i n  t h e  data. 

Gasoline use appears t o  have remained a t  1980 leve ls ,  

A t  t h e  i n s t i g a t i o n  of t h e  C a l i f o r n i a  Energy Commission t h e  S t a t e  moved 

ahead w i t h  p lans t o  operate a f l e e t  o f  methanol-fueled cars.  506 Ford Escorts 

are on o rde r  and 32 f u e l i n g  s t a t i o n s  are t o  be b u i l t .  

Natura l  gas again was t h e  l a r g e s t  s i n g l e  source o f  e l e c t r i c a l  power i n  

1982. 

r e f l e c t e d  on t h e  heavy r a i n f a l l  on t h e  P a c i f i c  coast  du r ing  the  1981-2 

winter.  Nuclear power remained s u b s t a n t i a l l y  below 1979 l e v e l s  due t o  

equipment f a i l u r e  a t  t h e  two l i censed  p l a n t s  i n  the  s t a t e  (Rancho Seco near 

Sacramento and San Onofre 1 i n  southern C a l i f o r n i a ) .  San Onofre U n i t  2 (1100 

MW,) was loaded and granted a low power l i cense  i n  t h e  Spring. 

and a l l e g a t i o n s  t h a t  substandard welds had been used a t  San Onofre r e s u l t e d  i n  

a one month i n v e s t i g a t i o n  by  t h e  Nuclear Regulatory C o n i s s i o n  and f a i l u r e  t o  

reach f u l l  power i n  1982. 

C a l i f o r n i a  Edison, San Diego Gas and E l e c t r i c i t y ,  City o f  Anaheim and City o f  

R ive rs ide ) .  

1983. 

Next i n  importance was C a l i f o r n i a  and o u t - o f - s t a t e  hydro power which 

Mal funct ions 

Un i t  2 i s  shared by  f o u r  u t i l i t i e s  (Southern 

U n i t  3, a l so  1100 MW,, i s  scheduled t o  reach c r i t i c a l i t y  i n  

- 9 -  



Table 3 
Transpor tat ion End Use (10 12 

- 1978(4) - 1979(5) - 1980(6) - 1981 ( 7 )  - 1982 

Net Gasoline 1500 14 39 1375 1384 1345 

Net Avi a t  i o n  Fuel  35 7 350 34 6 335 298 

Taxable d i e s e l  f ue l -Pub l i c  Highway 149 161 160 166 161 

R a i l  d i e s e l  35 35 43 46 42 

Net Bunkeri ng 288 358 430 412 34 6 

36 - - 42 - 32 - 30 - 30 M i l i t a r y  

Tot a 1 2359 2373 2386 2385 2228 

Source: 1982 da ta  f rom Petroleum Supply Annual, 1982, DOE/EIA-0340 (82) /1  
(June 1983) and Four th Quar te r  1982, Q u a r t e r l y  O i  1 Report, C a l i f o r n i a  

Energy Commission, f o r  ne t  gaso l i  ne use. 
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Diab lo  Canyon nuc lear  power p l a n t  t h a t  was stopped sho r t  o f  f u e l  loading 

i n  1981 by d i s c l o s u r e  o f  engineer ing design and c o n s t r u c t i o n  e r r o r s  was s t i l l  

no t  f u e l  loaded by year end. The Humboldt Bay-3 nuc lear  p l a n t  (63  MW,), out  

o f  operat ion f o r  seven years, probably w i  11 be decomiss ioned since sei m i c  

mod i f i ca t i ons  are bel ieved t o  be t o o  expensive t o  a l l ow  a r e t u r n  on the  

i nvestment. 

C a l i f o r n i a  u t i l i t i e s  cont inue t o  be committed t o  buy power f rom sources 

f u e l e d  by renewable resources. 

new generat ing capac i t y  w i l l  come from t h a t  source du r ing  the  next decade. 

1982 t h e  company had signed c o n t r a c t s  t o  purchase 885 MWe from 35 

cogenerat ion and s o l i d  waste f a c i l i t i e s  (409 MW,), t h ree  wind farms (382 

MW,), n ine small  hydro-plants (81 MW,) and 48 windmil ls.  

169 MWe new cogenerat ion f a c i l i t i e s  cane on l i ne ,  t he  l a r g e s t  o f  which were 

Kerr-McGee Chemical Company (65  MW,) and Crown-Zel lerbach (46 MW,) . 
s t a t e ' s  t o t a l  nameplate e l e c t r i c a l  capac i t y  was on t h e  order  o f  39 MWe i n  

1982. 

Perhaps 10% o f  P a c i f i c  Gas & E l e c t r i c  Company 

By 

I n  1982 about 

The 

By t h e  end of 1982 t h e  l a r g e s t  s o l a r  power p l a n t  i n  t h e  wor ld  was i n  

operat ion by  Southern C a l i f o r n i  a Edi son Company and Los Angeles Water and 

Power on a 130 acre s i t e  southeast o f  Barstow. 

1818 m i r r o r s  c o n c e n t r i c a l l y  arranged around and focused on a b o i l e r  atop a 255 

foot  tower. 

m i l l i o n  t e s t  f a c i  l i t y .  

The 10 MWe u n i t  c o n s i s t s  o f  

The Department o f  Energy underwrote most o f  t h e  cos t  o f  t h e  $141 

More geothermal capac i t y  (110 MW,) went on l i n e  a t  P a c i f i c  Gas and 

E l e c t r i c  Company's Geysers steam power p l a n t  t o  b r i n g  the  t o t a l  t o  1018 

MW,. By 1988 t h e  capac i t y  i s  expected t o  be over 1500 MW,. (19) 
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Comparison wth U.S. Energy Use 

We present  t h e  1982 U.S. Energy Flow diagram i n  F igu re  4 because o f  the  

marked c o n t r a s t  between i t  and t h a t  f o r  t he  S ta te  o f  C a l i f o r n i a  (F igure  1). 

Some o f  t h e  h i s t o r i c a l  reasons f o r  t h e  d i f f e rences  were prev ious ly  summrized ( 7 )  , 

v iz .  t he  presence of a l a r g e  petroleum indus t r y  i n  the  s tate,  e n v i r o m e n t a l  

c o n s t r a i n t s  on f u e l s  f o r  e l e c t r i c  power product ion,  make-up o f  economic 

s t r u c t u r e  of t h e  s t a t e  and e v o l u t i o n  o f  a l a r g e  road system f o r  motor 

vehic les.  Transpor tat ion alone accounts f o r  37% o f  a l l  energy use i n  

C a l i f o r n i a .  

indus t ry .  

energy use i n  the  U.S. as w e l l  as Ca l i f o rn ia .  Pre l im inary  da ta  suggest t h a t  

t h e  combined e f f e c t  was s l i g h t l y  greater  i n  C a l i f o r n i a  (down 5.4%) than i n  the  

U.S. as a whole (4.4%). 

Coal has l i t t l e  use i n  the  s t a t e  except as coke i n  the  s t e e l  

I n  1982 the  recess ion as we l l  as p r ice-dr iven  conservat ion a f fec ted  

- 12 - 
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Appendix A 

Data Sources f o r  C a l i f o r n i a  Energy Supply ( 1982) 

Product i on 

Crude O i  1 i nc lud ing  Federal  Ref. 8 
Of fshore and Lease Condensate 

Associated and Nonassociated Ref. 8 
Natura l  Gas 

E l e c t r i c a l  Generation (hydro, coal, CA. Hydro, Ref. 9, Table 31. 
Nuclear, Ref. 9, Table 30. 
O i  1 and Gas, Ref. 9, Tables 
62,63. 
Geothermal, Ref. 9, Table 32. 

nuclear, o i  1, gas, geothermal) 

Imports 

Natura l  Gas 
Fore ign and Domestic 

Crude O i  1. 
Fore ign and danest ic  

O i l  Products 
Fore ign and Domestic 

Coa 1 

E l e c t r i c a l  Power 

Exports 

O i l  Products 
Fore ign and Domestic 

Ref. 10, Table 2 

Ref. 11, Table 1-8 

Ref. 11, Table 1-7 

Ref. 12, Table 22 

Ref. 10, Table 1 

Ref. 11, Table 1-7 

(not  i nc 1 udi ng bunkeri ng 
f u e l  suppl ied a t  C a l i f o r n i a  
p o r t s )  

- 14 - 



Appendix B 

Data Sources f o r  C a l i f o r n i  a End Uses (1982) 

Net Storage and F i e l d  Use 
Natura l  Gas 

Consumption o f  a s o l i  ne, 
a v i a t i o n  and j e  a f u e l s  

Taxable d i e s e l  f u e l  ( i .e.  f o r  
pub1 i c  highways) 

Vessel Bunkering 
( inc ludes  i n t e r n a t i o n a l  bunker ing) 

R a i l  d i e s e l  
M i  l i t a r y  Use 

Natura l  Gas 
Los t  o r  unaccounted f o r  f rom gas 
u t i  l i t i e s  ( t ransmiss ion 
and p i p e l i n e s )  

I n d u s t r i a l ,  Government, Ag r i cu l tu re ,  etc. 
Natura l  gas 
Coa 1 
E l e c t r i c i t y  
Crude O i  1 

Non Energy App l ica t ions  
Crude O i l  and LPG 

Asphal t  
Pet r oc hem i c a 1 feed stock 
Waxes, l u b r i c a t i n g  o i  Is, 
medic ina l  uses, c lean ing  

Natura l  Gas 
F e r t  i 1 i zer 

Resident i  a 1 and Small Comnerci a1 
Natura l  Gas 

Crude O i  1 and Other O i l s  
(Kerosene, Residual, and O i s t i l l a t e )  

LP G 

M i  sc e 1 1 ane o u s I' o f f  h i g h w ay " d i e s e 1 

E l e c t r i c i t y  

- 15 - 

Ref. 10, Table 2 

Ref. 13, Table 2 

Ref. 14, p. 137 

Ref. 14, p. 136, 139 

Ref. 14, p. 136 
Ref. 14, p. 136, 138 

Ref. 10, Table 2 

By d i f f e r e n c e  
Ref. 12, Table 22 
Ref. 15 
By d i f f e r e n c e  

Ref. 16 
Ref. 14, p. 121 
1/3 o f  asphal t  and road o i l  
t o t a l s ,  Ref .2 

Ref. 17 

Ref. 10, Table 2. 

Ref. 14, p. 135, 138, 140 

Ref. 14, p. 121 

Ref. 14, p. 137 

Ref. 15 



Appendix C 

Conversion U n i t s  

Energy Source Conversion f a c t o r ,  lo6  Btu 

E 1 ec t r i c i  t y  

Coa 1 
Na tu ra l  Gas 
LP G 

Crude O i l  

Fuel O i  1 

Residual 
O i  s t i  11 ate, i nc 1 udi ng d i  ese 1 

Gasoline and A v i a t i o n  Fuel  

Kero sene 
Aspha 1 t 
Road O i  1 
Synthet ic  Rubber and Miscel laneous 

LPG Products 

3.415 pe r  MW.h 
22.6 p e r  s h o r t  t o n  

1.05 pe r  MCF 
4.01 pe r  b a r r e l  

5.80 per  b a r r e l  

6.287 pe r  b a r r e l  

5.825 p e r  b a r r e l  
5.248 pe r  b a r r e l  

5.67 p e r  b a r r e l  

6.636 pe r  b a r r e l  
6.626 pe r  b a r r e l  

4.01 pe r  b a r r e l  

~~ 

Assumed Conversion E f f i c i e n c i e s  o f  Primary Energy Supply 

E l e c t r i c  power generat ion 

Hydro power 

Coa 1 

Geot h e m  a1 

O i l  and Gas 

Urani urn 

Transpor tat ion Use 

Residential/Commercial Use 

I n d u s t r i  a1 Use 

90% 

30% 

18% 

3 3% 

32% 

25% 

70% 

7 5% 

- 16 - 
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